For more information on the USGS-the Federal source for science about the Earth, its natural and living resources, natural hazards, and the environment-visit http://www.usgs.gov or call 1-888-ASK-USGS.
Elevation, as used in this report, refers to distance above the vertical datum.
Abbreviated water-quality units used in this report: Concentrations of most chemical constituents in water are given in micrograms per liter (µg/L) and milligrams per liter (mg/L). Micrograms per liter are considered equivalents to parts per billion and the reported concentrations. Milligrams per liter are considered equivalents to parts per million and the reported concentrations.
Radiometric measurements of water are given in picocuries per liter (pCi/L).
Specific conductance (SC) of water is given in microsiemens per centimeter at 25 degrees Celsius (µS/cm at 25 °C).
pH of water is given in standard units. O values of the sample and reference standard. The value of δ is generally expressed in parts per thousand (‰, or per mil). A positive δ value means that the sample contains more of the heavy isotope than the standard; a negative δ value means that the sample contains less of the heavy isotope than the standard.
Per mil, as used in this report, is equivalent to parts per thousand.
Introduction
Wells operated by the Saline Valley Conservancy District (SVCD) provide water to 16 municipalities and water districts in Saline and Gallatin Counties, Illinois. The SVCD wells draw water from a shallow sand and gravel aquifer located in a buried bedrock valley ( fig. 1; table 1 ). The SVCD wells are in close proximity to an abandoned underground coal mine (http://isgs.illinois.edu/research/coal/maps/county/gallatin, accessed June 10, 2015), several abandoned oil wells, and at least one operational oil well (http://maps.isgs.illinois.edu/ iloil/, accessed June 10, 2015).
Infiltration of surface water containing mine leachate discharged from a series of slurry ponds resulted in water-quality degradation at well SVCD5 (now abandoned) located south of a tributary to Cypress Ditch ( fig. 1 ). Infiltration was exacerbated by pumping at well SVCD5 and the thin surficial silt and clay deposits near the ditch (Cox, 2013) . Monitoring wells in the vicinity of the mine are sampled on a periodic basis by the former operator of the mine to characterize the nature and extent of leachate impacts on groundwater quality so that the potential for impacts to the SVCD wells can be assessed on an ongoing basis.
The aquifer that yields water to the SVCD wells overlies the New Albany Shale, which may be subjected to shale-gas exploration by use of hydraulic fracturing (Hasenmueller and Comer, 1994) . Drilling processes and waste-disposal practices related to production of shale gas have the potential to contaminate groundwater through the release of hazardous chemicals used in the hydraulic fracturing process from pre-use storage reservoirs or during fluid injection. Hydraulic fracturing also has the potential to alter groundwater flow in such a way as to mobilize constituents (including methane, chloride, and radium) often present at high concentrations in deep, gas producing, bedrock formations to shallow groundwater (Myers, 2012) .
The SVCD has sought technical assistance from the U.S. Geological Survey (USGS) to sample selected wells for a variety of constituents. These data will characterize baseline water quality at the SVCD well field and will provide some indication of the spatial and temporal variation in water quality. These data can be used to identify future changes in water quality (if any) as well as the cause of those changes (including mine leachate and hydraulic fracturing).
Although not included in this report, the USGS also compiled the water-quality data obtained from the ongoing periodic sampling of the monitoring wells in the vicinity of the coal mine that was performed by the former mine operator. These data can be obtained from the SVCD.
Purpose and Scope
This report presents the water-quality data obtained from USGS sampling of the six functional SVCD wells on June 1, 2015, and from SVCD well 4 on February 23, 2016.
Methods of Sample Collection and Analysis
Samples from SVCD wells 1, 2, 4, 6, 7, and 8 were collected by the USGS on June 1, 2015. A sample and duplicate sample from SVCD well 4 were collected by the USGS on February 23, 2016. Water samples were collected, preserved, stored, and transported in accordance with USGS standard methods (U.S. Geological Survey, variously dated). pH, temperature, and specific conductance were measured in the field. Temperature was determined to have been affected by atmospheric temperature and is not presented. All samples were analyzed by USGS laboratories or by laboratories under contract to the USGS.
Groundwater-Quality Data
Periodic sampling of raw water from each of the SVCD wells was performed by the Illinois Environmental Protection Agency (IEPA) to ensure that this water does not contain excessive concentrations of potentially toxic constituents (Anthony Dulka, Illinois Environmental Protection Agency, written commun., 2012). Samples were collected by the IEPA from well SVCD1 in June, October, and December 1984 and March 1985; wells SCVD2 and SVCD3 in December 1986; and wells SVCD4, SVCD6, SVCD7, and SVCD8 in May 2012 . Although these samples were not collected or analyzed by the USGS, the sample results are presented in appendix 1 to provide all of the water-quality data from the SVCD wells. The IEPA samples were collected in accordance with IEPA standard operating procedures (Illinois Environmental Protection Agency, 2012).
Results of the analysis of samples collected on June 1, 2015, by the USGS from SVCD wells 1, 2, 4, 6, 7, and 8 are presented in table 2. Results of the analysis of the sample and the duplicate sample collected on February 23, 2016, by the USGS from SVCD well 4, as well as the relative percent difference between these samples, are presented in table 3. Well SVCD3 was not operational during the sampling events and was not sampled. 
Calcium (mg/L) 73 71 78 77
Chloride (mg/L) 5.7 6.0 7.2 7.5 
Barium (mg/L) 30 39 
Dibromochloromethane (µg/L) <1 <1 
